A role for SUMOylation in the Formation and Cellular Localization of TDP-43 Aggregates in Amyotrophic Lateral Sclerosis.
In amyotrophic lateral sclerosis, motor neurons undergoing degeneration are characterized by the presence of cytoplasmic aggregates containing TDP-43 protein. SUMOylation, a posttranslational modification of proteins, has been previously implicated in the formation of aggregates positives for SOD1, another protein enriched in a subset of ALS patients. We show in this study that TDP-43 is also a target of SUMOylation. The inhibition of the first step of the SUMOylation process by anacardic acid significantly reduces the presence of TDP-43 aggregates and improves neuritogenesis and cell viability in vitro. Interestingly, the mutation of the unique SUMOylation site on TDP-43, using site-directed mutagenesis, modifies the intracellular localization of TDP-43 aggregates. Instead of being cytoplasmic where they are associated with toxic effects, they are located inside the nucleus. This change of localization results in improvement in cell viability and in global cellular functions. Our results implicate the SUMOylation site of TDP-43 in the formation of cytoplasmic TDP-43 aggregates, a hallmark of ALS, and thus identifies this region as a new target for novel therapeutic strategies.